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ALIGNMENTS 



RESULT 1 
AAB62110 

ID AAB62110 standard; Protein; 927 AA. 
XX 

AC AAB62110; 
XX 

DT 29-MAY-2001 (first entry) 
XX " 

DE M. bovis Dalton 2d RTX toxin A subunit. 
XX 

KW Moraxella; antigen; immune response; infection; RTX toxin 

KW antibacterial; A subunit. 

XX 

OS Moraxella bovis. 

PN WO200116172-A1. 
XX 

PD 09-MAR-2001. 
XX 

PF 31-AUG-2000; 2000WO- AU0104 8 . 
XX 

PR 31-AUG-1999; 99AU-0002571 . 
XX 

PA (CSIR ) COMMONWEALTH SCI & IND RES ORG. 

PA (UYME ) UNIV MELBOURNE. 

XX 

PI Farn J, Strugnell R, Tennent J; 
XX 

DR WPI; 2001-235092/24. 
DR N-PSDB; AAF57290. 
XX 
PT 
PT 




Novel Moraxella bovis antigen useful in compositions for raising immune 
response in an animal, has protease, lipase or hemolysin activity 



xx -88 



PS Claim 26; Fig 5; 60pp; English. 
XX 

CC The invention relates to new Moraxella bovis antigens and nucleic acid 

CC sequences encoding these antigenic polypeptides. The antigenic 

CC polypeptides and polynucleotides are useful for raising an immune 

CC response in an animal directed against Moraxella, preferably against 

CC M . bovis or M. catarrhalis, and for treating Moraxella infections. The 

CC present sequence represents the amino acid sequence of the A subunit of 

CC the RTX toxin from M. bovis Dalton 2d. 
XX 

SQ Sequence 927 AA; 

Query Match 100.0%; Score 57; DB 22; Length 927; 

Best Local Similarity 100.0%; Pred . No. 0.2; 

Matches 12; Conservative 0; Mismatches 0; Indels 0; Gaps 



Qy 1 FLSELNKELEAE 12 

I I I I I i I I I I I I 
Db 433 flselnkeleae 444 
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RESULT 5 'V AjJ, 

AAR86998 . ^ cn _ W ^> 

ID AAR86998 standard; Protein; 758 AA. ^ 

XX 

AC AAR86998; 
XX 

DT 04-JUL-1996 (first entry) 
XX 

DE Enterohaemorrhagic E.coli hlyA gene product. 

KW Enterohaemorrhagic Escherichia coli; virulent; ™EC; 0157:H7 serotype 

Kw detection; probe; primer; hlyA gene; enterohaemorrhagic colitis, 

KW haemolytic uremic syndrome; mesenteric adenitis. 
XX 

■OS Escherichia coli (enterohaemorrhagic). 

XX - — — * 

PN US5475098-A. 
XX 

PD 12-DEC-1995. 
XX 

PF 14-JUN-1994; 94US-0258188 . 
XX 

PR 14-JUN-1994; 94US-0258188 . 
XX 

PA (USSH ) US DEPT HEALTH & HUMAN SERVICES. 
XX 

PI Hall RH, Xu JG; 
XX 

DR WPI; 1996-048546/05. 

DR N-PSDB; AAT08098. 

It Enterohaemorrhagic E. coli ( EHEC ) nucleic acid sequences ' useful 

PT for probe and primer design for sensitive and specific detection of 

PT EHEC 
XX 

PS Claim 1; Columns 37-4 2; 32pp; English. 

£ Enterohaemorrhagic E.coli (EHEC) associated ^t^ 0 ^^ 0 ^ 910 

CC colitis, haemolytic uremic syndrome and mesenteric adenitis have 

CC been found to carry a hlyA gene and a hylB gene, separated by an 

CC intergenic region. The hly genes and the intergenic region are 

CC aSsent from blcteria not associated with these diseases and o 

CC provide a useful target for detecting EHEC pathogens, esp. 0157.H7 

CC serotype E.coli. The present sequence is that of the protein 

CC encoded by the EHEC hlyA gene. 

XX 

SQ Sequence 7 58 AA; 

Query Match 67.5%; Score 52; DB17; Length 758; 

Best Local Similarity 57.1%; Pred No 1.4; TnH&lc; 0 . GaDS 

Matches 8; Conservative 3; Mismatches 3; Indels 0, Gaps 

Qy 1 FNDIFHSGEGDDLL 14 

llilll :|:| : 

Db 480 fndifhgadgndyi 493 
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RESULT 2 

AAW22159 — 

ID AAW22159 standard; Protein; 1049 AA. 
XX 

AC AAW22159; 
XX 

DT 16-FEB-199B (first entry) 
XX 

DE ApxlllB protein. 
XX 

KW RTX toxin; apxICA gene; apxlBD gene; apxllAB'C gene; apxIIIABCD gene; 

KW repeat in toxins toxin; cell -associated RTX toxin; vaccine production; 

KW therapy; A. pleuropneumoniae infection; swine pleuropneumonia. 

XX 

OS Actinobacillus pleuropneumoniae. 
XX 

PN CA2170839-A. 
XX 

PD 02-SEP-1996. 
XX 

PF 01-MAR-1996; 96CA-2170839. 
XX 

PR " 01-MAR-1995; 95US-0396244 . 
XX 

PA (UYGU - ) UNIV GUELPH. 
XX 

PI Maclnnes J, Mallard B, Ricciatti P, Rosendal S; 

XX 

DR WPI; 1997-245536/23. 

DR N-PSDB; AAT7 3 220. 
XX 

PT Preparations of microorganisms producing cell -associated RTX toxins 

PT - especially for production of vaccines against swine 

PT pleuro- pneumonia 
xx 

PS Disclosure; Pages 107-110; 151pp; English. 
XX 

CC AAW22151-W22161 represent A. pleuropneumoniae RTX (repeat in toxins) 

CC toxins. These sequence are encoded by the apxICA, apxlBD, apxIIAB'C, and 

CC apxIIIABCD genes (see AAT73217-T73220) , and can be expressed by 

CC microorganisms used in the preparations of the invention. The 

CC preparations are bacterial preparations comprising one or more isolated 

CC and purified strains of a microorganism that produces one or more RTX 

CC toxins, where the strains have at least one cell -associated RTX toxin. 

CC The preparations are used for production of vaccines for the prophylaxis 

CC and treatment of infectious diseases caused by microorganisms that 

CC produce RTX toxins, where the strains have been attenuated or 

CC inactivated. The vaccines are preferably against Actinobacillus 

CC pleuropneumoniae infection (swine pleuropneumonia). It has been found 

CC that A. pleuropneumonia produces significant quantities of 

CC cell -associated RTX toxins when cultured under certain conditions, and 

_..j>~- .. 

CC that the 

re the whole- 

s ess ^^sgr^tF&suass*. " 

S- ESS Si' h ~ 1 °'°" 

XX * 

SQ sequence 104 9 AA; 

cq. nn 18- Length 1049; 
. 7 5 3%; Score 58; DB io, 

Query Matcn ■ „-".«, p r ed No. 0.18; n . r aDS 

Best Local Similarity ".4%, ^ Mismatches 3; indels 0, Gaps 
Matches 10; Conservative 
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I I I II -Mill cn 
Db 747 frdifhgadgddll 760 



oy 



THIS PAGE BLANK (uspto) 



Sep 16 16:43:25 2002 



us- 



741 qqtctaataqtaaatgcaaaagctggcaatgacgatatctttgttggtcaaggtaaaatg 1800 

lllllllllllltll 1 I I I I 1 I HI IIMMIMMMMII 

97 2 ggtctaatagtaaatgcaaaagctggcaatgacgatatctttgttggtcaaggtaaaatg 2031 

801 aatattgatggtggagatggacacgatcgtgtcttctatagtaaagacggaggatttggt 1860 

I I, II III II I II I I II II I mi IN I 1 I I ■■ I 1 I I I I 1 'III! III I I I 

032 aatattgatggtggagatggacacgatcgtgtcttctatagtaaagacggaggatttggt 2091 

861 aatattactgtagatggtacgagtgcaacagaagcaggcagttatacagttaatcgtaag 1920 

Ml I I lllllllllll H1IN llll IMIIINI Mill MM HIM UNI 

092- aatattactgtagatggtacgagtgcaacagaagcaggcagttatacagttaatcgtaag 2151 

921 qttqctcqaggtgatatctaccatgaagttgtgaagcgtcaagaaaccaaggtgggtaaa 1980 

i nniiiiiniiniii i mum mi in 

152 gttgctcgaggtgatatctaccatgaagttgtgaagcgtcaagaaaccaaggtgggtaaa 2211 

981 cqtactgaaactatccagtatcgtgattatgaattaagaaaagttgggtatggttatcag 204 0 

| III I II I I I I I I 1 MINIM I 

212 cgtactgaaactatccagtatcgtgattatgaattaagaaaagttgggtatggttatcag 2271 

041 tctaccqataatttgaaatcagtagaagaagtaattggttctcaatttaatgatgtattc 2100 

nun Ill I Mill II II II lllllllllll Ill _ n 

:27 2 tctaccgataatttgaaatcagtagaagaagtaattggttctcaatttaatgatgtattc 2331 

■101 aaaqqttctaaattcaacgacatattccatagtggtgaaggtgatgatttactcgatggt 2160 

M II I I IM M II I I II IN III! I llll II I I I I I I t t I Illllllll 

:332 aaaggttctaaattcaacgacatattccatagtggtgaaggtgatgatttactcgatggt 2391 

►161 qqtqctggtgacgaccgcttgtttggtggtaaaggcaacgatcgactttctggagatgaa 2220 

lllllllllllllllllllllllllllMllllllllllllllllllll urn 

!392 ggtgctggtgacgaccgcttgtttggtggtaaaggcaacgatcgactttctggagatgaa 24 51 

'221 qqcqatgatttactcgatggcggttctggtgatgatgtattaaatggtggtgctggtaat 2280 

Illllllll Illlllllll t I I 1 1 I I I 1 I I t I I I 1 INN 

!452 ggcgatgatttactcgatggcggttctggtgatgatgtattaaatggtggtgctggtaat 2511 

'281 qatatctatatctttcggaaaggtgatggtaatgatactttgtacgatggcacgggcaat 234 0 

iMiiniinuiiNim NiNiiiiiiii nniiiii urn 

!512 gatgtctatatctttcggaaaggtgatggtaatgatactttgtacgatggcacgggcaat 2571 
>341 qataaattagcatttgcagatgcaaatatatctgatattatgattgaacgtaccaaagag 24 00 

nil iii iiii iiMiiin i li i inn ii i iiiMiiiiiM inn 

2572 gataaattagcatttgcagatgcaaatatatctgatattatgattgaacgtaccaaagag 2b3l 

24 01 qqtattatagttaaacgaaatgatcattcaggtagtattaacataccaagatggtacata 24 60 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I Ml I I I I I I I I M I I I I I I I I I I I I I I I ocqi 
263 2 ggtattatagttaaacgaaatgatcattcaggtagtattaacataccaagatggtacata 2691 

24 61 acatcaaatttacaaaattatcaaagtaataaaacagatcataaaattgagcaactaatt 2520 

inn nun iii iiiiiiiii m ii ii i ii ii ii i ii ii ii i mi ii i ii 

2692 acatcaaatttacaaaattatcaaagtaataaaacagatcataaaattgagcaactaatt 27 51 

2521 qqtaaagatggtagttatatcacttccgatcaaattgataaaattttgcaagataagaaa 2580 

IIIIIIIIMIII1MMI1IMMIIIIIMMMIIMIIIIIIIIMIIMIIIMI 
2752 ggtaaagatggtagttatatcacttccgatcaaattgataaaattttgcaagataagaaa 2811 

2 581 qatqgtacagtaattacatctcaagaattgaaaaagcttgctgatgagaataagagccaa 2640 

IIIIIIMIMMIMMMIM.MIMMMMMMMIIIMIMMIIM 

2812 gatgg tacagtaattacatctcaagaattgaaaaagcttgctgatgnyaataagagccaa 2871 

2641 aaattatctgcttcggacattgcaagtagcttaaataagctagttgggtcaatggcacta 2700 

Ml III I II II INN lllll llll II I Illlllllll I MM Illllllll I 

2872 aaattatctgcttcggacattgcaagtagcttaaataagctagttgggtcaatggcacta 2931 

2701 tttggtacagcaaatagtgtgagttctaacgccttacagccaattacacaaccaactcaa 2760 

UK llll I I MM II IMIMI IIIN II MIIIINII 

2932 tttggtacagcaaatagtgtgagttctaacgccttacagccaattacacaaccaactcaa 2991 

2761 ggaattttggctccaagtgtttag 2784 

I I II I I I I I I II Ml II I I I I I I I 
2992 ggaattttggctccaagtgtttag 3015 



THIS PAGE BLANK (uspto) 



us-09-BB4-t>yt>-i.rng 




RESULT 2 

^ Q1 °£oi0727 standard; DNA; 2788 BP. 

XX » 

AC AAQ10727;- 

DT U-APR-1991 (first entry) 

xx * \. i~ t c ^ none in plasmid pAA352. 

DE- Leukotoxin 352 gene P QhtoDlnq fever pneumonia; 

xx antigen- respiratory disease; shipping reve P 

LKT; vaccine; antigen* r 
ds. 



KW 
KW 
XX 
OS 
XX 
PN 
XX 
PD 
XX 
PF 
XX 
PR 
XX 



pastenrella haemolytica Al strain B122'. 

CA2014033-A. 

07-OCT-1990. 

06- APR-1990; 90CA-2014033 . 

07- APR-1989; 89US -03 35018 . 



PA (UYSA-) UNIV SASKATCHEWAN. 

S Acres SD, Babiuk LA. Potter AA, Lawman MJF; ^ / 

i ^^^arS^ 01 - 

PT e.g. pneumonia. 

PS Claln 13; Fig 5; 87 PP ; English. 

S Plasnid PAA352 1- ^i-^ 1 *^^ prcSn encoded by the 

I KSSS ^l^^^SUtWS of it. 

£ authentic "leukotoxin. LKT 352 and P^ ie '££ e £p lr a?ory diseases. 
£ Seance 2788 BP; 928 x, 487 C; 597 G; 776 T; 0 other; 



Query Match en'oV 
Best Local Similarity ?0.0%, 
Matches 1530; Conservative 



Score 817.6; DB 12; 
Pred. No. 3.5e-171; 
0; Mismatches 964 ; 



Length 27 88; 
indels 54; Gaps 



12 



Qy 

Db 

Qy 

Db 

Qy 

Db 

Qy 



Db 



Qy 

Db 

Qy 



es 1530; conservative ~. 
53 caaagtctggattaaaaaatctttacttggctattccc^ 
29 eiiiaaci^gggciiiiiiaaitatcctctaUiUcccaaaattaccaatatgata 

m aagagcctaatcacactgaaacagcaaaaaaatctgttgacacagtaaatcagtttctct 
; 49 il!iacgcillaititUcUcigctcUiccag[tU g cacga t tcaaaccgctattg 

233 ctctcacacaaactggtat^tatttct^^^ 

.oggctUitglgcgUgci^tg^UcgctcUcaaattgataaattgctacagaa 
293 attctaccaataagttagccaaagggttagacagtgtagaaaatattgatcgtaaattag 

8 ^UiagcaggccaagcaU^^^ »» 
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LKT ; vaccine; antigen; respiratory disease; shipping fever pneumonia. 



RESULT 9 
AAR10889 

ID AAR10889 standard; Protein; 924 AA. 
XX 

AC AAR10889; 

XX ' .. 

DT ll-APR-1991 (first entry) 
XX 

DE Leukotoxin 352 encoded by plasmid pAA352. 
XX 
KW 
XX 

OS Pasteure lla haem olytica Al strain B122. 
XX — " " — — ' 
PN CA2014033-A. 
XX 

PD 07-OCT-1990. 

6-APR-1990; 90CA-2014033 . 

-APR-1989; 89US-0335O18. 
UYSA-) ONIV SASKATCHEWAN. 

cres SD, Babiuk LA, Potter AA, Lawman MJP; 

DR WPI; 1991-000097/01. 

DR N-PSDB; AAQ10272. 
XX 

PT Pasteurella haemolytica proteins and genes - used for producing 

PT vaccines to protect animals esp. cattle from respiratory diseases 

PT e.g. pneumonia. 

XX 

PS Claim 13; Fig 5; 87pp; English. 
XX 

CC Plasmid pAA352 is derived from pAAH4, a clone isolated from a 

CC genomic library of P. haemolytica. The protein, designated "new 

CC leukotoxin" or "LKT 352" is 98% homologous to authentic leukotoxin. 

CC LKT 352 and pref. antigenic fragments of it, can be used in 

CC vaccines to protect cattle from respiratory diseases. Thev can. also 

CC be used to produce antibodies for immunoaf f inity purifiers of 

CC further proteins. [Fig. contg. sequence v. poor). 

CC See also AAR10890, AAR10909, AAR1091Q and AAQ10783 . 

XX 

SQ Sequence 924 AA; 

Query Match 63.6%; Score 49; DB 12; Length 924; 

Best Local Similarity 58.3%; Pred. No. 5^7; 

Matches 7; Conservative 3; Mismatches 2, inaeis u, t> 

Qy 2 NDIFHSGEGDDL 13 

II: t hilt: 
Db 745 ndllhggkgddi 756 
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RESULT 1 
B30169" 

leukotoxin A - Pasteurella haeniolytica (serotype 1) 
N; Alternate names: lktA protein 
C; Species: Pasteurella haemolytica 
C;Date: 12-Oct-1989 #sequence_revision 15-Nov-1996 #text_chanqe 18-Jun-1999 
C;Accession: B30169; C32051; S29516 

R; Highlander, S.K.; Chidambaram, M.; Engler, M.J.; Weinstock', G.M. 
DNA 8, 15-28, 1989 

A; Title: DNA sequence of the Pasteurella haemolytica leukotoxin gene cluster 
A; Reference number : A30169; MUID: 89210283 
A; Accession: B30169 

A; Status : not compared with conceptual translation 
A; Molecule type: DNA- 
A; Residues: 1-953 <HIG> 
R;Strathdee, C.A.;' Lo, R.Y.C. 
J. Bacteriol. 171, 916-928, 1989 

A;Title: Cloning, nucleotide sequence, and characterization of genes encodinq the 
A; Reference number: A32051; MUID: 89123172 
A; Accession: C32051 

A; Status: not compared with conceptual translation 

A; Molecule type: DNA 

A; Residues: 947-953 <STR> 

R;Lo, R.Y.C; Strathdee, C.A.; Shewen, P.E. 
Infect. Immun. 55, 1987-1996, 1987 

A;Title: Nucleotide sequence of the leukotoxin genes of Pasteurella haemolytica hi 
A; Reference number: S29515; MUID: 87306837 
A; Accession : S29516 
A; Molecule type: DNA 

A;Residues: 1-741, ' D' , 743 -953 <LOR> 
- A;Cross-references: EMBL:M20730; NID:gl50492; PIDN : AAA25529 . 1 ; PID:gl50494 
C-Comment: This organism causes bovine pneumonic pasteurellosis (shippinq fever) 
C; Genetics: ' 
A; Gene: lktA 
C; Function: 

A; Description: lyses leukocytes 

C; Super family: hemolysin A; hemolysin A homology 

S ; *? vw ?J ds: calcium binding; cytolysis; exotoxin; hemolysis; lipoprotein; tandem j 
F;238-784/Domain: hemolysin A homology <HLYA> 

F;716-807/Region: 9-residue repeats (G-G-X-G- [DN] -D-x- [ LVTYF] -X) 
F;554/Binding site: palmitate (Lys) (covalent) #status predicted 



Query Match 50.0%; Score 2325; DB 1; Length 953; 

Best Local Similarity 49.9%; Pred . No. 1.6e-lll; 

Matches 4 64; Conservative 175; Mismatches 264; Indels 26; Gaps 13; 

(SNIQAGLNSTKSGLKNLYLAIPKD- - YDPQKGGTLNDFI KAADELG I ARLAEEPNHTET 65 
■I IM : I 1:1 K: I ||:: || ::| | | :|||:i||l III: I 



1 : ' : 1 : ^ I I : I I : I I : : : I I II I : I f I ; | • | | ill 

AOTSLGTIOTAIGLTERGIVLSAPQIDKLLQK- - -TKAGQALGSAESIVQNANKAKTVLS 143 

TLSSFLGTALAGIELDSLIKKGDAAPDALAKASIDLINEIIGNLSQSTQTIEAFSSQLAK 185 
Ml::|| : : :: I I I I T : : I I : I | : : | : | : : | | ::: 



Qy 


8 


Db 


28 


Qy 


66 


Db 


87 


Qy 


126 


Db 


144 


Qy 


186 


Db 


203 


Qy 


245 


Db 


263 


Qy 


305 


Db 


323 


Qy 


365 


Db ■ 


383 


Qy 


425 


Db 


443 


Qy 


485 


Db 


503 


Qy 


545 


Db 


563 


Qy 


598 ( 


Db 


623 ( 


Qy 


658 1 


Db- 


682 1 


Qy 


718 I 


Db 


741 ] 


Qy 


778 1 


Db 


801 C 


Qy 


834 h 


Db 


859 E 



1 1 : 'I : I : I I : I : I I I I : : I : I I | | | : | I I I I I I I I I I I I 

FGSKUJNIKGLGTLGDKLKNIGGLDKAGLGLDVISGLLSGATAALVLADKNASTAKKVGA 

GFELSNQVIGNVTKAISSYVLAQRVAAGLSTTGAVAALITSSIMLAISPLAFMNAADKFN 
'I 1 I : 1 1 1 : I I : I I I : I I I : I I I I I I I I I I : I I | | | | | | : : | | | | | | | | I I | I | 

GFEIANQWGNITKAVSSYILAQRVAAGLSSTGPVAALIASTVSLAISPLAFAGIADKFN 

HANALDEFAKQFRKFGYDGDHLLAEYQRGVGTIEASLTTISTALGAVSAGVSAAAVGSAV 
= = 11111111 llhlhl |:||| |:: MINI || : 



262 
304 



364 
382 



GAPIALLVAGVTGLISGILEASKQAMFESVANRLQGKILEWEKQNGGQNYFDKGYDSRYA 424 
: H I I I I : I : I I : I I | | : | | | | | | | j | | : : , j . , | , , , , . , , , . 

ASPIALLVSGITGVISTILQYSKQAMFEHVANKIHNKIVEWEKNNHGKNYFENGYDARYL 442 

AYLANNLKFLSELNKELEAERVIAITQQRWDNNIGELAGITKLGERIKSGKAYADAFEDG 484 
1 ' : I : I I I I I I I I : I I I I I I I I I I : I I I I I I : | | | | :: | | I : : I I I I I I I I I • I 
ANLQDNMKFLLNLNKELQAERVIAITQQQWDNNIGDLAGISRLGEKVLSGKAYVDAFEEG 502 

KKVEAGSNITLDAKTGIIDISNSNGKKTQALHFTSPLLTAGTESRERLTNGKYSYINKLK 544 
1 : : 1 : f I : M I I : I I I III : I : I I I I ' I I I III: I I I I I I | 
KHIKADKLVQLDSANGI IDVSNSGKAKTQHILFPTPLLTPGTEHRERVQTGKYEYITKLN 562 

FGRVKNWQVTDGEASSKLDFSKVIQRV AETEGTDE IG L I VNAK AGNDDI FVGO 

TN '' -l-;lll HI I : 1:11: II :| |:|::||| 



622 



-, " * * ' *■*<-> * -Jrw unug ± i v ni\I\ V nnu U A. I HE, V \ 

I I M I : I : I I I | I : | : | : | : | | | | | | || I I I I | | | I 



VGKRTETIQYRDYELRKVGYGYQSTDNLKSVEEVIGSQFNDVFKGSKFNDIFHSGEGDDL 717 
ILLl ' = U...L..U 1 = I I I H I : IIHIIIIIIII: I : I | 



1 I : I I I I I I I I : I I I III : I I | I : I : | : | | | : | : : : | | I I I I I ' I 
YGNDGNDRLFGGKGDDI LDGGNGDDFIDGGKGNDLLHGGKGDDIFVHRKGDGNDI ITDS 800 

'GNDKLAFADANISDIMIERTKEGI IVKRNDHSGSINIPRWY ITSNLQNYQSNKTD 833 

I I I I I : I : I : I : I : | : | : : : | : | | : . , , . . , ( 

>GNDKLSFSDSNLKDLTFEKVKHNLVI -TNSKKEKVTIQNWFREADFAKEVPNYKATK -D 858 

IKIEQLIGKDGSYITSDQIDKILQDKKDGTVITSQELKKLADENKSQKLSASDIASSLNK 893 
/I ' " 111=1 : II - :M:| 
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